Abstract. With market-oriented opening in the China's civil aviation industry and the rapid development of China's economy, China's civil aviation transportation fuel consumption has grown significantly in nearly past three decades. Therefore, it's a very important strategic significance of the prediction of China's civil aviation transportation fuel consumption. In this paper, by using gray system and neural network approach, combined with China's civil aviation industry 1980-2010 total traffic volume of the data, we establish gray system GM (1,1) model and BP neural network model for civil aviation transport volume. Training and simulation of the back propagation neutral network model and the gray system GM(1,1) are used by MATLAB. BP neural network modeling takes into account three factors: the number of aircraft aviation industry, flight hours and total turnover. The fitting precision of the gray system GM(1,1) model is 64.2% while the fitting precision of the back propagation neutral network model is 90.16%. Thus, the back propagation neutral network model is better for estimating civil aviation fuel consumption.
Introduction
China's civil aviation industry separates from the military jurisdiction and gradually returns to the market since 1980, has more than 30 years. In three decades of market-oriented process, China's civil aviation industry has experienced rapid development. We can say that China's rapid economic development has effectively led the aviation industry. In this process, China's civil aviation industry has grown, the number and size of civil aviation enterprises expanding. There are six state-owned airlines in China's aviation industry, and it was 43 in the end of 2010. The categories include state-owned airlines, private airlines and joint venture airlines. At the same time, China's civil aviation industry fuel consumption is also increasing. Therefore, the aviation fuel consumption forecast is even more important.
Fuel consumption in itself is a non-linear, complex and open system, is the result of interaction of many factors. Some factors such as political and economic factors, and some unexpected events (such as natural disasters, disease and terrorist attacks, etc.) and other factors are included. Because of the unpredictable nature of these factors, or the absence of such information, while the predictive modeling works to bring a certain degree of difficulty, which affects the prediction accuracy of the results.
Grey prediction method is proposed by Professor Deng Julong gray system theory prediction method in 1980s. For the information is incomplete or imperfect situation has good applicability, one single sequence of first-order GM (1,1) dynamic model has fewer samples, modeling and widely used in the country. BP (back propagation) neural network is Rumelhart and McCelland 1986 by a team of scientists led by proposed is a method of error back propagation algorithm to train multi-layer feedforward neural networks, is currently the most widely used one neural network model. BP neural network can learn and store a large number of input -output mode mappings without prior description of this mapping reveals the mathematical equations. BP neural network with non-linear, parallel distributed processing, self-learning, self-organizing, adaptive, etc. can accurately simulate the real demand for aviation fuel.
In this paper, with China's civil aviation 1980-2010 fuel consumption data for 31 years, gray system and neural network approach are used to build China's civil aviation fuel consumption of Grey System GM (1,1) model and BP neural network model. Studying fuel consumption prediction method can predict the future of aviation fuel consumption for business decisions and provide reference for government policy makers to realize the sustainable development of civil aviation.
Data
According to the China Air Transport statistics from published annually by the Civil Aviation Authority, we get data from 1980 to 2010 aviation fuel consumption from the "Statistical data on Civil Aviation of China 2010." x . Forecast 2011-2020 total turnover. Modeling process includes generating a cumulative sequence, using the mean cumulative number of solved column parameters and the least square method for solving gray parameters into the differential equations for modeling and prediction of the original sequence.
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Its time response function that is the solution of the differential equation is:
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Bp Neural Network Modeling
BP neural network is a multilayer feed forward neural network, and the topology consists of three layers: the input layer, hidden layer and output layer. We make the fuel consumption as the output vectors, and the number of aircraft, flight hours, with a total turnover and airline mileage and other four factors are the impact on fuel consumption input vector. While the dimension difference of input and output vectors is standardized, so that they have zero mean and a standard deviation of unity.
Here, we choose a hidden layer of BP neural network. Nodes in the input layer dimension of the input vectors dimension is 4, so the input layer nodes identified as 4. Output layer nodes have determined the dimension of input vectors, where the output nodes is 1. Hidden layer node selection is currently no theoretical guidance, too much will increase the network node network training time and reduce the generalization ability of the network. But too little network nodes cannot effectively learn the training samples, modeling insufficient. Hidden layer nodes can refer to the following formula:
Number of nodes in the hidden layer and the input layer nodes for the output layer nodes are an integer which is between 1 and 10. According to equation (9), hidden layer nodes are initially identified through repeated training, and finally determine the hidden layer nodes, which is 8. Thus, form a 4-8-1 BP neural network.
The sample data from 1980 to 2000 is used as the training sample set, and the data 2001-2006 2010 sample data is used as the test sample set. MATLAB is used for data programming and analysis. While, the test sample data tests the model. 
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Summary
In this paper, gray system GM (1,1) model and BP neural network model from 1980-2010 China's civil aviation industry aviation fuel consumption simulation are studied. The results showed that: BP neural network model has a strong self-organizing, self-learning, adaptive capacity, and gray system GM (1,1) model is better suited for the civil aviation industry aviation fuel consumption prediction. BP neural network model can be used in the China's future civil aviation industry development trend of aviation fuel consumption forecast for government policy makers to provide a reference.
